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Activite inventive Oui: Revendications 1-11 

Non: Revendications 

Possibilite ^application industries Oui: Revendications 1-11 

Non: Revendications 
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Concernan t le point V 

Declaration motivee quant a la nouveaute, l'activite inventive et la possibility 
^application industrielle; citations et explications a I'appui de cette declaration 

II est fait reference aux documents suivants : 

D1 : DE 1 97 33 466 A (VOLKSWAGENWERK AG) 4 fevrier 1 999 (1 999-02-04) 
1 . Nouveaute et activite inventive. 

1.1.1 Le document D1 , qui est considere comme etant I'etat de la technique le 
plus proche de I'objet de la revendication 1 , d6crit (les references entre 
parentheses s'appliquent a ce document) : 

un cible codee utilisee en photogrammetrie (page 2, lignes 5-7), qui est 
circulaire et comporte au moins deux anneaux de codage (fig. 1) 
concentriques, disposes autour d'une zone centrale (5,2,3) comportant un 
disque central de couleur homogene (5) entoure d'un anneau de couleur 
complementaire (2), lui-meme entoure d'un anneau (3) de meme couleur 
que le disque central. 

1 .1 .2 Par consequent, I'objet de la revendication 1 differe de cette cible codee 
connue en ce que : 

le premier anneau de codage a tous ses secteurs de la meme couleur sauf 
un qui a une couleur complementaire. 

1 .1 .3 L'objet de la revendication 1 est done nouveau (article 33(2) PCT). 

1 .1 .4 Le probleme que la presente invention se propose de resoudre peut done 
etre considere comme etant: comment designer une cible codee simplifiee 
pour laquelle la numerotation des secteurs est assuree sans ambiguite, sans 
necessiter de marque externe. 

1 .1 .5 La solution de ce probleme proposee dans la revendication 1 de la presente 
demande est consideree comme impliquant une activite inventive (article 
33(3) PCT), et ce pour les raisons suivantes : 

le fait que le premier anneau de codage a tous ses secteurs de la meme 
couleur sauf un qui a une couleur complementaire, permet de designer le 
secteur adjacent du second anneau, entourant le precedent, comme etant le 
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premier secteur de cet anneau. Cette solution simplifie les anneaux de 
codage et n'est ni connue ni rendue evidente par Tart anterieur. 

1 .2 Les revendications 2-5 dependent de la revendication 1 et satisfont done 
egalement, en tant que telles, aux conditions requises par le PCT en ce qui 
concerne la nouveaute et I'activite inventive. 

1 .3 Le precede de photogrammetrie de la revendication 6 est limite a la cible codee 
de la revendication 1 , et en tant que telles, la revendication satisfont egalemant 
aux conditions requises par le PCT en ce qui concerne la nouveaute et I'activite 
inventive. 

1 A Les revendications 7-9 dependent de la revendication 6 et satisfont done 
egalement, en tant que telles, aux conditions requises par le PCT en ce qui 
concerne la nouveaute et I'activite inventive. 

. 1 5 La portee des revendications 1 0 et 1 1 est limitee a la cible codee de la 

revendication 1 , et en tant que telles, les revendications 1 0 et 1 1 satisfont 
egalemant aux conditions requises par le PCT en ce qui concerne la nouveaute et 
I'activite inventive. 



Possibility d'application industrielle. 

Les revendications 1-11 sont susceptibles d'application industrielle dans le 
domaine de cibles codees utilisees en photogrammetrie. 
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. 1. Cible codee utilis6e en 
qui est circulaire et comport e au raoins 
codage (10, 11) concent riques d'au moi 
angulaires 6gaux, disposes autour d'un 
(12) coxnportant un disque central ( 
homogene entoure d'un anneau de couleu 
( 1 4 ) , lui-mSme entoure d 1 un anneau ( 15 ) 
que le disque central {13} r caract&ris 
premier anneau de codage (10) , qui est 
a tous ses secteurs de la mSme couleu 
une couleur complementaire. 



>hotogramm6trie f 
deux anneaux de 
deux secteurs 
zone centrale 
3) de couleur 
complementaire 
Ide . mime couleur 
e en ce que le 
|e plus interne, 
sauf un qui a 



2- Cible selon la revendi elation 1, dans 
laquelle le disque central (13) est de Jcouleur blanche 
ou noire. 



3. Cible selon la revendidation 1/ dans 
20 laquelle le second anneau (15) r qui entpure le premier 

anneau (14) entourant le disque central] (13) r est plus 
fin que le premier anneau (14) - 

4. Cible selon la revendidation 1/ dans 
25 laquelle chaque secteur de chaque anneauj est de couleur 

homogene - 



30 



5_ Cible selon la revendilcation 1 qui 
comporte un troisieme anneau de codage I (18) dont les 
secteurs sont de la couleur complementap.re a celle du 
secteur adjacent du second anneau de codage (11) . 
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6, Frocede de photogrammetrSle utilisant des 
cibles codees specif iques selon l'une quelconque des 
revendi cat ions precedences , et un logiciel de 
reconnaissance de ces cibles sur des images , 
caracterise en ce qu'il comprend les etabes suivantes : 

- une 6tape {etape 20) de detection de la 
zone centra le des cibles donnant j une premiere 
localisation des cibles sur 1' image, 

- une £tape (etape 21) de localisation fine 
des cibles prenant en compte les deformations dues a la 

perspective, 

- une etape (§tape 22) d' identification de 
la cible avec Identification des anneadx de codage et 
de leurs secteurs, evaluation des coulejurs des anneaux 
de codage et gestion des occultations. 



7. ProcedS selon la revendijcation 6, dans 
lequel 1' etape de detection (etape j 20) comprend 
20 successivement : 

- utilisation d'un filtre Aerivateur, tel 
que par exemple un filtre de Sobel ou del Carry-Dericfae, 
pour le calcul des gradients en X et en pf (etapes 30 et 
31) r 

25 - calcul de la norme du grajdient et de la 

direction de celui-ci (6tape 32), 

- calcul des images d* intersection et de 
direction (etape 33), 

- extraction des cercles e$ des ellipses 

30 (6tape 34) , 

- filtrage par seuillage (etdpe 35) 
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- etiquetage (etape 36) , 

- filtrage par regions (Staple 37) 
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cation 6 r dans 
22) comprend, 



cercle/ellipse 



8. Procede selon la revend.i 
lequel 1' etape d* identification (©taps 

pour chaque cible : 

- Segmentation adaptative (etape 50), 

- Estimation des deformation 

(etape 51) , 

- Echantillonnage regulier I des couronnes 

(etape 52) , 

- Extraction des listes de Icouleurs (etape 

53) , 

- Filtrage des listes (etapel 54) , 

- Identification de la cible J (etape 55) . 

9. precede selon la revendilcation 8, dans 
lequel 1' etape d' identification (etape B2) comprend en 
outre une Gestion des occultations (etape 56) . 

10. Utilisation" de cibles selon l'une 
quelconque des revendications 1 a 5 dani le domaine de 
la metrologie industrielle. 

25 11. utilisation de cibles I selon l'une 

quelconque des revendications 1 a 5 dani le domaine de 
la vision par ordinateur. 
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Basis of the report 
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Priority 
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Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
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Lack of unity of invention 
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PCT/FR2003/050101 



I. Basis of the report 



1. With regard to the elements of the international application:* 
[~j the international application as originally filed 

the description: 



1-25 



, as originally filed 

, filed with the demand 



pages 



, filed with the letter of 



the claims: 
pages 



pages 
pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



1-11 



filed with the letter of 20 October 2004 (20.10.2004) 



the drawings: 



1/8-8/8 



, as originally filed 
, filed with the demand 



..filed with the letter of 



| | the sequence listing part of the description: 

pages ^ 

pages 



, as originally filed 

_ , filed with the demand 



„, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23 . 1 (b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

f~1 contained in the international application in written form. 
I | filed together with the international application in computer readable form. 
| | furnished subsequently to this Authority in written form. 
I | furnished subsequently to this Authority in computer readable form. 

| | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
| | The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 



The amendments have resulted in the cancellation of: 

the description, pages 

the claims, Nos. 



the drawings, sheets/fig _ 



□ This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



Statement 
Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-11 



1-11 



1-11 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 

Reference is made to the following documents: 

Dl: DE 197 33 466 A (VOLKSWAGENWERK AG) 4 February 
1999 (1999-02-04) 



1. Novelty and inventive step 



1.1.1 Document Dl, which is considered to be the prior 

art closest to the subject matter of claim 1, 
describes (the references between parentheses 
relate to this document) : 

a coded target used in photogrammetry (page 2, 
lines 5-7) , which is circular and comprises at 
least two concentric coding rings (figure 1) , 
arranged around a central area (5, 2, 3) 
comprising a central disc of uniform colour (5) , 
surrounded by a ring of a complementary colour 
(2) , itself surrounded by a ring (3) of the same 
colour as the central disc . 



1.1.2 Therefore, the subject matter of claim 1 differs 

from this known coded target in that : 
all the sectors of the first coding ring are of 
the same colour, except one, which is of a 
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1.1.4 



1.1.5 



1.2 



1.3 



complementary colour. 

The subject matter of claim 1 is therefore novel 
(PCT Article 33 (2) ) . 

The problem which the present invention is 
intended to solve can therefore be considered 
that of designing a simplified coded target, for 
which the numbering of the sectors is 
unambiguous without an outer mark being 
required. 

The solution to this problem proposed in claim 1 
of the present application is considered to 
involve an inventive step (PCT Article 33(3)), 
for the following reasons: 

because all the sectors of the first coding ring 
are of the same colour except one, which is of a 
complementary colour, the adjacent sector of the 
second ring surrounding the former can be 
designated the first sector of this ring. This 
solution simplifies the coding rings, and is 
neither known nor obvious from the prior art . 

Claims 2-5 are dependent on claim 1 and 
therefore, as such, meet the PCT requirements in 
respect of novelty and inventive step. 

The photogrammetry method of claim 6 is 
restricted to the coded target of claim 1, and 
therefore, as such, meets the PCT requirements 
in respect of novelty and inventive step. 

Claims 7-9 are dependent on claim 6 and 
therefore, as such, meet the PCT requirements in 
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respect of novelty and inventive step. 



1.5 The scope of claims 10 and 11 is restricted to 

the coded target of claim 1, and therefore, as 
such, claims 10 and 11 meet the PCT requirements 
in respect of novelty and inventive step. 

2- Industrial applicability. 

Claims 1-11 are industrially applicable in the 
field of coded targets used in photogrammetry . 
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CLAIMS 

1. Coded target used in photc/grammetry , the target 

being circular and comprising at/ least two concentric 

coding rings (10, 11) with at ]/east two equal angular 

sectors, arranged around a centfal area (12) comprising 

a central disk (13) with a unifform colour surrounded by 

a ring with a complementary colour (14), itself 

/ 

surrounded by a ring (15) ithe same colour as the 
10 central disk (13) , characterised in that all sectors in 
the first coding ring (10) whfich is the innermost ring, 
are the same colour except for one that is 
complementary colour. 



15 2. Target according tfa claim 1, in which the 

central disk (13) is white or black. 



20 
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3. Target according to claim 1, in which the 
second ring (15) that surrounds the first ring (14) 
surrounding the central disk (13), is thinner than the 
first ring (14) . 



4 . Target according 
sector in each ring is the 



to claim 1, in which each 
same colour. 



5. Target according t© claim 1 comprising a third 
coding ring (18) , in which the colour of the sectors is 
complementary to the colour of the sector adjacent to 
the second coding ring (11) 



B 14231 DB 
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/ 

6. Photogrammetry process usdng specific coded 
targets as claimed in any one of y/the above claims, and 
software for recognition of these targets on images, 
characterised in that it comprises the following steps: 

- a step (step 20) for detection of the central 
area of targets, giving an initial positioning 
of the targets on the /image, 

- a precise positioning step (step 21) of the 
targets taking account of deformations due to 
perspective, / 

- a target identification step (step 22) with 
identification o§ coding rings and their 
sectors, evaluatiq/h of the colours of the coding 
rings and management of hidden targets. 

7. Process accordi/ng to claim 6, in which the 
detection step (step/ 20) includes the following 
operations in sequence : 

- use of an arresting filter, for example such as 
a Sobel filtezf or a Cany-Deriche filter, to 
calculate the gradients in X and in Y (steps 30 
and 31) , 

normal to the gradient and its 
32) , 

and direction images 



10 
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20 



25 



- calculate the 
direction (step 

- calculate intersection 
(step 33) , 

- extraction of c 

- filtering by th 

- labelling (step 



30 



filtering by recions (step 37) 



Lrcles and ellipses (step 34) , 
esholding (step 35) , 
36) , 



*4? 
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8. Process according to cl&im 6, in which the 
identification step (step 22) /includes the following 
operations for each target: 

- Adaptive segmentation (Jstep 50) , 

- Estimate of circle / ^ellipse deformations (step 
51) , 

- Regular sampling of agings (step 52), 

- Extraction of colour/lists (step 53), 

- Filtering of lists jfstep 54) , 

- Target identification (step 55) . 



15 



9. Process according to claim 8, in which the 
identification step (step 22) also includes management 
of hidden targets (step 56) . 



10. Use of targets I according to any one of claims 
1 to 5 in the industrial!} metrology field. 



11. Use of target 
2 0 1 to 5 in the computer 



3 according to any one of claims 
lisplay field. 



